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what the system does at each state is a state transition
diagram, recently used as a description of a system's
workings in Rieras and Poison (1983).

DESIGN:  FORMAL ANALYSIS OP THE INITIAL DESIGN

Once an initial design is specified, even if it is a
partial design? it can be subjected to several kinds of
scrutinyo The goal in this analysis stage is to make the
initial design as good as possible before it is made into
the prototype for user testing. Three methods aid in
this process? structured walk-throughs, decomposition,
and task-theoretic analytic models.

Structured walk-throughs involve construction of
tasks that a user carries out on a simulated system. The
user tries out the system by going through the task, step
by step, screen by screen, command by command. This can
be done with the design as specified in a number of
different formats, using an experimental simulation of a
prototype or even with the experimenter presenting paper
and pencil figures of the screens, menus, and commands in
the appropriate sequence. The technique helps to identify
confusing, unclear, or incomplete instructions, illogical
or inefficient operations, unnatural or difficult proce-
dures, and procedural steps that may have been overlooked
because they were implicitly rather than explicitly
defined. Gould et al. (1983), Ramsey (1974), Ramsey et
al. (1979) , and Weinberg and Friedman (1984) provide
examples of the use of structured walk-throughs.

A second kind of formal analysis, called decomposition,
is proposed in Heitman et al. (1985).  In this analysis,
the major components of the design are separated and
analyzed for their impact on cognition. The picture
displayed on the screen, for example, is assessed for how
it helps or hinders the user's ability to perceive mean**
ingful relationships or the system model. The commands
are assessed for their load on long-term memory, how easy
they are to remember, and how confusable they are among
each other. For each component, a second design alterna-
tive is constructed to fit within the general guidelines
of usability. Then, through discussion and debate, the
design team decides which alternative of each component
is the better design. This method encourages careful
scrutiny of the proposed design and often encourages
designers to specify better interfaces before the first
prototype is built.